In acupuncture, the typical sensation induced by insertion of a needle into the muscle that called "De Qi" is essential to induce acupuncture analgesia. The effect of acupuncture analgesia may depend on the deep afferents rather than to the cutaneous ones at the acupuncture point. The ascending pathways conveying these skin and deep afferents project to the ventral posterior lateral nucleus (VPL) of thalamus, one of the thalamic relay nuclei projected to the cerebral cortex, were examined by spinal cord lesion at the cervical level with observation of the responses evoked by electrical stimulation applied selectively to the skin and deep tissues.
Introduction
Analgesic effects of acupuncture has been concerned with the modification in transmission of pain signal. The effective acupuncture analgesia requires a subjective sensation of the patient produced locally at the point of needling 1). When the needle is inserted to a given depth under the skin, the patient may have a feeling of soreness, distention, heaviness or numbness, called "De Qi" 2). This typical sensation by acupuncture is mediated afferently through the nervous system and the analgesic effect of acupuncture is related classified as skin-deep units (Fig. 2) . The latency of the response to electrical stimulation of the skin was 2.0 ms longer than the deep response in the same cell (Fig. 2C) . The latency of the response to deep stimulation of 4 skin-deep units had a same or slightly shorter than that of the responses to skin stimulation (Table 1) .
By selectively severing the spinal cord at the cervical level, the pathways conveying inputs onto the VPL neurons were examined. Initially, the Rf was stimulated by an electrical pulse. After the dorsal column ipsilateral to the Rf was severed, the deep response disappeared (Fig. 3 Lesion 4). The skin response ceased after severing the ventral quadrant (Fig. 3 Lesion 6 ). The responses evoked by skin and deep signals appear to ascend through different regions of the cervical cord. Figure 4 . In the remaining 9 units, the unitary discharges were lost before a second lesion, and so the data of spinal lesion from these neurons were not included. Deep units were located more rostrally in the dorsal region of the VPL than the skin units (Fig. 4 A, B) . In 2 out of 4 skin-deep units, the skin responses ceased after hemisection contralateral to the Rf and the deep responses disappeared after the dorsal column was severed (Fig. 4 A, B ). In the remaining 2 skin-deep units, both responses were abolished after the dorsal column sectioned. Thus, a part of the skin and deep signals appear to ascend through different pathways at the cervical level.
Discussion
The effect of acupuncture analgesia had been reported to depend on a typical sensation by insertion of a needle into muscle. Andersson 5) described for the induction of analgesic effect by electroacupuncture that the activities in deep afferents were important in the pain-blocking mechanisms during sensory stimulation in human subjects. It has been suggested that the analgesic effect of acupuncture is related to the deep afferents rather than to the cutaneous ones1 applied to peripheral Rfs were not observed in this study. To determine the Rf of a NS neuron, it is necessary to apply a strong stimulation such as pinching of the skin that left evidence of damage (cutaneous welt, or inflammation of the skin). We made an effort to keep minimal damage on the skin of animals. Innocuous stimulus was always tried before noxious stimulation was used. Then electrical stimulation was applied independently to the skin or deep structure. The electrical stimulation activates many receptors in the tissues stimulated.
In the case of skin-deep units, the latency of the skin response was slightly longer than that of the deep response (Fig. 2C ). This suggests that In the present study, the response of VPL units to both skin and deep stimulation were observed in 4 units of 30 units. The convergence of skin and deep information on the cells has been previously reported in the central nervous system including the spinal cord11), dorsal column nuclei12), thalamus13), and cerebral cortex14). Ma et al.15) The deep responses disappeared after lesion of dorsal column, whereas the skin responses of the two skin-deep units disappeared by lesion of hemisection contralateral to the Rf (Fig. 4) and the latencies of deep responses of those units were shorter than that of skin responses (Table  1) . It suggests that signals from skin may ascend through more complex pathways than that from deep structures. It is also suggested that both the dorsal column and spinothalamic pathways appear to converge on the same neuron at the thalamic level. seen to converge at the thalamic level in cats.
